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Description 

HANDOVER METHOD IN WIRELESS PORTABLE 

INTERNET SYSTEM 

Technical Field 

[1] The present invention relates to a method of re-entering a subscriber station in a 

network through a target base station in a wireless portable Internet system. More 
specifically, the present invention relates to a handover method that does not interrupt 
a service session in a wireless portable Internet system. 
Background Art 

[2] Wireless mobile Internet is a next-generation conmunieation method that adds 

mobility to a short-distance data connniinication method using fixed access points, 
such as wireless LAN, Various standards for the wireless motile Internet have been 
proposed, and international standardization of mobile Internet such as IEEE 802. 16e 
has been carried out. 

[3] FIG. 1 illustrates the concept of wireless mobile Internet. A wireless portable 

Internet system includes a subscriber station 10, base stations 20 and 21 carrying out 
wireless canrunication with the subscriber station 10, routers 30 and 31 respectively 
connected to the base stations 20 and 21 through gateways, and the Internet. 

[4] A conventional wireless LAN method such as IEEE 802.1 1 provides a data conv 

munication method enabling wireless data ccmninication in a LAN based on fixed 
-access-points.-HDwever, the convention -wireless LAN method-does not provid&^ - • 

mobility of a mobile subscriber station and supports only wireless LAN data com- 
munication. 

[5] The wireless portable Internet system, which is being developed by the IEEE 

802.16 group, secures motility of the subscriber station 10 shown in FIG. 1 even when 
the subscriber station 10 maves from a cell managed by the base station 20 to a cell 
managed by the base station 21, to provide data coonmunication service that does not 
interrupt a service session. 

[6] IEEE 802. 16e is a standard supporting a metropolitan area network (MAN), which 

means an information conminication network covering a middle-size area between an 
area managed by a LAN and an area covered by a WAN. Accordingly, the wireless 
portable Internet system supports handover of the subscriber station 10 as a mobile 
conmunieation service does, and executes dynamic IP address allocation when the 
subscriber station is moved. 
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[7] Here, the subscriber station 10 connjnicates with the base stations 20 and 21 

using an orthogonal frequency division miltiple access (OFDMA) method. The 
OFDM A method is a carbination of a frequency, miltiplexing method using a 
plurality of orthogonal frequency subcarriers as a plurality of subchannels, and a time 
division rniltiplex (TDM) methcki. The OFDMA method is robust against fading 
generated in a milti-path, and has a high data transfer rate. 

[8] Furthermore, IEEE 802. 16e employs an adaptive modulation and coding (AMQ 

method such that modulation and coding are adaptively selected between the 
subscriber station 10 and the base stations 20 and 21 according to i-equest/acceptance. 

[9] FIG. 2 illustrates a hierarchical structure of the wireless portable Internet system. 

The hierarchical structure of the IEEE 802. 16e wireless portable Internet system 
includes a physical layer LIO and a media access control (MAQ layer. The physical 
layer LIO is in charge of a wireless conrrunication function, such as modulation, de- 
modulation, and coding, carried out by a conventional physical layer. 

[10] In the wireless portable Internet system, a single MAC layer manages various 

functions, distinguished frcm a wired Internet system having layers subdivided by 
functions. The MAC layer includes a privacy sublayer L21, a MAC ccntnon part 
sublayer L22, and a service specific convergence sublayer L23. The service specific 
convergence sublayer L23 is in charge of payload header suppression and QoS 
mapping in continuous data comaiinication. The MAC cannon part sublayer L22, 
which is an essential part of the MAC layer, processes system access, bandwidth 

allocation; connection-setup,- and maintenance^as-well-as-QoS-managementrThe - 

privacy sublayer L21 carries out device authentication, security key exchange, and 
coding. The privacy sublayer L21 performs only the device authentication, and an 
upper layer (not shown) of the MAC layer carries out user authentication. 

[11] FIG. 3 illustrates a connection structure of a base station an^ a motile subscriber 

station in the wireless portable Internet system. A connection CI exists between the 
MAC layer of the subscriber station and the MAC layer of the base station. The term 
connection means a logical connection relationship, not a physical connection re- 
. lationship, and it is defined as a mapping relationship between the MAC peers of the 
subscriber station and the base station for transmitting single service flow traffic. Ac- 
cordingly, a parameter or a message defined on the connection CI defines functions of 
the MAC peers. Actually, the parameter or message is processed into a frame and 
transmitted through a physical layer. Then, the frame is analyzed and a MAC layer 
carries out a function corresponding to the parameter or message. 
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[12] A MAC message transmitted through the connection CI includes a connection 

identifier (OD) that is a MAC layer address for identifying the connection; a MAP 
that defines synrtol offsets and subchannel offsets of bursts, time-divided by the 
subscriber station on a downlink/uplink, and the ntrrber of syntjols and subchannels 
of an allocated resource; and a downlink/uplink channel descriptor (DCDAJCD) that 
describes characteristics of a physical layer based on downlink^plink characteristics. 
In addition, the MAC message includes various messages executing request (REQ), 
response (RSP), and acknowledgement (ACK) functions with respect to various 
operations. 

[13] FIG. 4 illustrates a frame structure of the wireless portable Internet system. 

Referring to FIG. 4, a frame is divided into a downlink frame Fl and an uplink frame 
F2 based on a transmission direction. The vertical axis of the frame means a 
subchannel, and its horizontal axis is a time axis. 

[14] The downlink frame Fl. includes a prcarrble, a downlink MAP, an uplink MAP, 

and a plurality of downlink bursts. The downlink bursts are obtained by classifying a 
channel or a resource by transmission levels having the same modulation method or 
channel coding, not by users. Accordingly, the downlink MAP includes offset in- 
formation, modulation method information, and coding information with respect to 
multiple users using the same modulation method and channel coding to perform 
resource application to the users. The MAP has a broadcast channel character and 
requires high robustness. 



[ 1 5] In the case of the uplink frame F2, data-transmission is carried-out- for each user, 

and uplink bursts include user information. 
[16] FIG. 5 is a flow chart showing a connection setting process in the wireless portable 

Internet system. 

[17] When the subscriber station enters the area of the base station in the step SI, the 



base station sets downlink synchronization with the subscriber station in the step S2. 
When the downlink synchronization is set, the subscriber station acquires an uplink 
parameter in the step S3. For example, the paraneter can include a channel descriptor 
message based on a characteristic of a physical layer (signal-to-noise ratio, for 
instance). 

[18] In the step S5. ranging between the subscriber station and the base station is carried 

out. Ranging is a process of matching taring, power, and frequency information of the 
subscriber station with those of the base station. Initial ranging.is carried out first, and 
then periodic ranging is performed. When the ranging process is finishedj negotiation 
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about basic service providing. capability for. setting up the connection between the 
subscriber station and the base station is carried out in the step S5. When the ne- 
gotiation is conpleted, the subscriber station is authenticated using a device identifier 
such as a MAC address of the subscriber station and a. note of authentication in the step 
S6. 

[19] When the authentication of the subscriber station is accomplished so that the 

subscriber station is confirmed to be authorized lo use the wireless portable Internet 
system, a device address of the subscriber station is registered in the step S7, and an IP 
address management system such as a DHCP server provides an IP address to the 
subscriber server to set up an IP connection in the step S8. In the step S9, the 
subscriber station provided with the IP address carries out connection setup for 
transmitting data. 

[20] In the meantime, the above-described wireless portable Internet system does not 

execute comnunication only at a fixed place, but it has mobility as high as a MAN 
level. Thus, the subscriber station uses a battery as a power supply means. Ac- 
cordingly, battery use time beccmes a large factor restricting utilization time in the 
wireless portable Internet system. 

[21] Therefore, the wireless portable Internet system such as IEEE 802. 16e proposes a 

slip mode in order to save battery power. The slip mode allows the subscriber station 
to be in a sleep state for a sleep interval when there is no data transnitted to the 
subscriber station to save power of the subscriber station. When the subscriber station 

-enters the sleep state, the subscribcr-station does not perfonrr any operation 

receiving data for the sleep interval. 

[22] When the sleep interval is finished, the subscriber station is converted into a 

listening mode to confirm whether there is data standing by ready to be transmitted to 
the subscriber station. 

[23] FIG. 6 is a flow chart showing a sleep mode operation in the wireless portable 

Internet system. 

[24] When the subscriber station wants to enter the sleep mode, the subscriber station 

should be approved by the base station. Accordingly, the subscriber station 10 that 
wants to enter the sleep mode sets a sleep interval and requests the base station 20 to 
approve the sleep mode (SIO). When there is a sleep mode request, the base station 
designates a sleep interval and approves the sleep mode (SI 1). Then, the subscriber 
station enters the sleep mode state where the subscriber station does not receive any 
data from the moment M of time of entering the sleep mode (S12). When the initial 
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sleep interval is finished, the subscriber station is converted into the listening mode to 
confirm whether there is data standing by ready to be transmitted from the base station 
to the subscriber station (S 13). When there is no data standing by during the initial 
sleep interval, the base station sets a message representing presence of data traffic to 0 
and transnits the message to the subscriber station (S14). 

When the subscriber station confirms that there is no data transmitted thereto 
during the listening mode, the subscriber station enters the sleep mode again (S15). 
Here, a sleep interval can be identical to or longer than the initial sleep interval. 

When there is data standing by ready to be transmitted to the subscriber station 
during the second sleep interval, the base station can buffer the data traffic (SI 7). The 
subscriber station is informed of the presence of the buffered data traffic when the 
subscriber station is in the listening mode (SI 8). When the subscriber station confirms 
that there is data traffic to be transmitted thereto in the listening mode (SI 6), the 
subscriber station finishes the sleep nx)de and enters an awake mode to receive the 
buffered data traffic and carry out data comrrunication with the base station. 

According to the aforementioned sleep mode operation, the subscriber station is in 
the sleep state continuously as long as there is no data to be transmitted to the 
subscriber station. Thus, unnecessary power consunption is prevented. In the wireless 
portable Internet system, however, data is lost in case of handover due to problems 
generated when the sleep mode or handover is executed. 

FIG. 7 illustrates a handover process in the wireless portable Internet system. The 
wireless portable lnternet system performs hard handover and backward handover- - 
because it carries out data transmission and reception. The backward handover means 
that a serving base station receives a handover request from a subscriber station to 
process handover. In this case, stable handover can be executed because the serving 
base station previously has information about the subscriber station. 

A detailed handover method will now be explained. The subscriber station 10 
transmits a handover request message HO/REQ that is a MAC message to the serving 
base station BSl in order to carry out handover. The serving base station BS, which 
has received the handover request message HO/REQ, checks whether an adjacent base 
istation can accept handover of the subscriber station 10, and then transmits a list of at 
least one target base station enabling handover to the subscriber^ station through a 
handover response message HO/RSP. 

The subscriber station 10 receives the handover response message HO/RSP, selects 
a target base station BS2 frcm the destination base station list, informs the serving base 
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Station of the selected target base station BS2, and then attempt re-entry into a network 
via the target base station BS2. 
[31] FIG. 8 illustrates a drop state generated in a conventional v^ireless portable Internet 

system. 

[32] As described above, the subscriber station uses the sleep mode to reduce power 

consimption in the wireless portable Internet system. When handover is required while 
the subscriber station is in the sleep slate, caimunication between the subscriber 
station and the serving base station is interrupted. Furthermore, conninication 
between the subscriber station and the serving base station may be interrupted before 
handover of the subscriber station with the serving base station is finished. 

[33] After this drop phenomenon, when the subscriber station attempts re-entry into a 

network via the target base station BS2, the target base station BS2 cannot perform an 
initial networking process and mist set up a required wireless channel because it does 
not have information about the subscriber station. Accordingly, a service session is not 
maintained. Moreover, the data buffered by the serving base station BS for the 
subscriber station is lost. 
Disclosure of Invention 
Technical Problem 

[34] It is an advantage of the present invention to provide a handover method in which a 

target base station can request handover in the case of a drop state while a serving base 
station can request handover. 

[35] Ifis another advantage of "the p^^^^ a 

handover function even in a drop state dirough minimm correction in order to 
maintain consistency with existing handover methods while minimizing the length of a 
related wireless message to efficiently use radio resources. 
Technical Solution 

[36] In one aspect of the present invention, a handover method in a wireless portable 

Internet system comprises: a) a mobile subscriber station determining whether a drop 
state is generated; b) the mobile subscriber station selecting a target base station from 
adjacent base stations when the motile subscriber station dcteriTiines that the drop state 
is generated; c) the mobile subscriber station including an identifier of a previous base 
station in an initial message and transmitting the initial message to the target base 
station; and d) the mobile subscriber station carrying out re-entry into a network 
through the target base station. 
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Here, the motile subscriber station determining whether a drop state is generated 
can canprise receiving a base station identifier from an adjacent base station; 
comparing the received identifier with the identifier of a serving base station; and de- 
termining that the nx)bLle subscriber station is in the drop state when the identifier of 
the adjacent base station is not identical to the identifier of the serving base station. 

Furthermore, the motile subscriber station determining whether a drop state is 
generated can ccxnprise transitu tting a handover request message to a serving base 
station; waiting for a handover response message for the handover request message; 
determining whether the handover response message arrives at the motile subscriber 
station within a predetermined critical tiiiie; searching for the identifier of a base 
station currently caiminicating with the mobile subscriber station and comparing the 
searched identifier with the identifier of the previous base station when the handover 
response message does not arrive at the motile subscriber station within the pre- 
determined critical time; and determining that the motile subscriber station is in the 
drop state when the searched identifier is not identical to the identifier of the previous 
base station. 

In another aspect of the present invention, a handover method in a wireless 
portable Internet system comprises:, a) a motile subscriber station requesting a target 
base station to execute ranging; b) the motile subscriber station including the identifier 
of a previous base station in a ranging request MAC message and transnutting the 
ranging request MAC message to the target base station; c) the target base station 
requesting the previous base station to execute-handover of the motile subscriber 
station based on an identifier of the previous base station; d) the previous base station 
transmitting information about the motile subscriber station to the target base station 
for handover; and e) the motile subscriber station re-entering a network through the 
target base station. ■ 

In another aspect of the present invention, a handover method in a wireless 
portable Internet system comprises: a) a motile subscriber station requesting a target 
base station to execute ranging; b) die motile subscriber station including the identifier 
of a previous base station and a string generated by encoding a ranging request MAC 
message in the ranging request MAC message and transmitting the ranging request 
MAC message to the target base station; c) the target base station requesting the 
previous base station to execute handover of the mottle subscriber station based on an 
identifier of the previous base station; d) the previous base station authenticating the 
MAC message using the encoded string: e) die previous base station transndtting in- 
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formation about the trotile subscriber station to the target base station for handover 
when the authentication is successful; and f) the mobile subscriber station re-entering a 
network through the target base station. 

[41 ] Here, the d) encodes the received MAC message using an authentication key, 

compares the encoded result with the encoded string, and authenticates the MAC 
message when the encoded result is identical to the encoded string. 
Brief Description of the Drawings 

[42] The accompanying drawings, which are incorporated in and constitute a part of the 

specification, illustrate an errbodiment of the invention, and, together with the de- 
scription, serve to explain the principles of the invention: 

[43] FIG. 1 illustrates the wireless mobile Internet; 

[44] FIG. 2 illustrates a hierarchical structure of a conventional wireless portable 

Internet system; 

[45] FIG. 3 illustrates a connection structure of a base station and a subscriber station in 

the conventional wireless portable Internet system; 
[46] FIG. 4 illustrates a frane structure of the conventional wireless portable Internet 

system; 

[47] _ FIG. 5 is a flow chart showing a connection setting process in the conventional 

wireless portable Internet system; 
[48] FIG. 6 is a flow chart showing a sleep mode operation in the conventional wireless 

portable Internet system 
[49]" " * FIG: 7 illustrates a hMdovef process in t "con ventiphal wifeless pbitableTriternet 

system 

[50] FIG. 8 illustrates a drop state in the conventional wireless portable Internet system; 

[51] FIG. 9 is a flow chart showing a method of executing handover of a subscriber 

station according to an enrbodinent of the present invention; 
[52] FIG. 10 is a flow chart showing a method of detenrining a drop state according to 

an entxxliment of the present invention; 
[53] FIG. 1 1 is a flow chart showing a method of determining a drop state according to 

another entodiment of the present invention; 
[54] FIG. 12 is a signal flow chart showing a handover method according to an 

enix)diment of the present invention; and 
[55] FIG. 13 is a signal flow chart showing a handover method according to another 

enixxliment of Che present invention. 
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Best Mode for Carrying Out the Invention 

[56] In the following detailed description, only the preferred entodiment of the 

invention has been shown and described, simply by way of illustration of the best 
node contemplated by the inventor(s) of carrying out the invention. As will be 
realized, the invention is capable of modification in various obvious respects, all 
without departing from the invention. Accordingly, the drawings and description are to 
be regarded as illustrative in nature, and not restrictive. To clarify the present 
invention, parts which are not described in the specification are emitted, and parts for 
which similar descriptions are provided have the same reference nimerals. 

[57] A handover method according to an entodiment of the present invention will now 

be explained with reference to the attached drawings. 

[58] FIG. 9 is a flow chart showing a method of executing handover of a mobile 

subscriber station according to an enix)diment of the present invention. Referring to 
FIG, 9, when handover is required, the motile subscriber station determines whether 
the aforementioned drop state is generated in the step SI 10. The drop state is generated 
caused by movement of the mobQe subscriber station in the sleep mode and movement 
of the mobile subscriber station when handover between serving base stations is not 
yet finished. A method of determining the drop state will be described later. 

[59] When the mobile subscriber station determines that the drop state is not generated 

in the step S 120, a serving base station processes handover in the step S 130. When the 
mobile subscriber station determines that the drop state is generated in the step S120, 
the mobile subscriber station selects" a target base station in the step S140: The target 
base station is selected from adjacent base stations. The mobile subscriber station can 
select the target base station based on a base station output power level. 

[60] - When the target base station is selected, the mobile subscriber station requests the 

target base station to carry out ranging in the step S150. As described above, -ranging is 
a process of adjusring initial timing, power, and frequency between the npbile 
subscriber station and base station. The mobile subscriber station includes the 
identifier of the previous base station in a ranging request message RNG/REQ, which 
is a MAC message requesting initial ranging, and transmits the ranging request 
message RNG/REQ including the identifier in the. step SI 60. The target base station 
receives the previous base station identifier and requests the previous base station to 
send information about the mobQe subscriber station; Accordingly, the target base 
station receives information for forming a wireless channel with' the mobile subscriber 
station. 
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[61] The nx)lile subscriber station attempts re-entry into a backbone network through 

the target matile subscriber station in the step S170. The target base station provides 
information the previous base station has to the motile subscriber station such that the 
motile subscriber station that re-enters the network can be provided with ceaseless 
service. 

[62] FIG. 10 is a flow chart showing a method of determining a drop state by the motile 

subscriber station according to an enix)diment of the present invention. 

[63] When the sleep niode is finished, the motile subscriber station receives a base 

station identifier from the base station in the step SI 12. If the motile subscriber station 
leaves the area of the previous serving base station, an output power level of the 
previous serving base station is decreased below a threshold and the motile subscriber 
station receives the identifier of a new target base station. 

[64-] The motile subscriber station conpares the received base station identifier with the 

identifier of the previous base station in the step S 1 13. When the two identifiers are 
identical to each other, which means that handover has not been generated, the 
listening mode operation is carried out in the step S 1 14. If the base station identifiers 
are not identical to each other, which means handover is required while the motile 
subscriber station is in the sleep mode, the motile subscriber station determines that 
the drop state is generated and performs handover according to the process shown in 
FIG. 9 in the step S115. 



[6-5] FIG. 1 1 is a flow chart showing a method of determining a drop state according to 

another enrixxliment of the present invention;- ~ - * - - - * ■ - 

[66] As described above, when the nx)tile subscriber station is moved to the area of 

another base station before handover is finished, handover may fail. ^ 
[67] When handover is required, the motile subscriber station transmits an initial 



handover request message HO/REQ to the serving base station in -the step SI 16. When 
the serving base station receives the handover request message HO/REQ, the serving 
base station transmits information about the motile subscriber station to adjacent base 
stations and sends a list of the.adjacent base stations to the motile subscriber station 
through a handover response message HO/RSP. The motile subscriber station checks 
whether the handover response message HO/RSP has been received within a critical 
time in the step S 1 17. If the handover response message HO/RSP has arrived at the 
motile subscriber station within the critical time, the conventional handover process is 
carried out in the step S300. However, when the handover response message HO/RSP 
has not reached the motile subscriber station within the critical time, the motile 
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subscriber station determines whether a drop state is generated. Accordingly, the 
moble subscriber station searches for the identifier of the base station managing the 
current coverage area in the step SI 18. Then, the motile subscriber station checks 
whether the searched identifier is identical to the identifier of the previous base station 
in the step SI 19. If the searched identifier is identical to the previous base station 
identifier, it is determined that handover is not properly carried out because of a 
problem other than the drop phenomenon. When the two identifiers are not identical to 
each other, it is determined that the subscriber station is in the drop state. 

[68] Accordingly, when the searched identifier is identical to the identifier of the 

previous base station in the step SI 19, the motile subscriber station transmits the 
handover request message to the serving base station again, to retry the handover 
process. Hbwever, when the searched identifier is not identical to the identifier of the 
previous base station, the motile subscriber station determines that the drop state is 
generated in the step SI 15 and performs the handover process shown in FIG. 9. 

[69] As described above, the motile subscriber station can determine both the drop state 

generated in the sleep mode and the drop state generated while handover is processed. 
When the drop state is generated, the target base station carries out the handover 
process. 

[70] FIG. 12 is a signal flow chart showing a handover method according to an 

errtodiment of the present invention. 

[71] Referring to FIG, 12, a motile subscriber station 10 that attempts to re-enter a 

network through a target base station 22 executes a ranging process with the target 
base station 22. In the entodiment of the present invention, the nx>tile subscriber 
station 10 includes a previous base station identifier BS ID in a ranging request 
message RNG/REQ and transmits the ranging request.message<TNG/REQ to the base 
station 22 (S200). The ranging request message RNG/REQ is one of MAC messages 
and it can include a MAC address of the motile subscriber station in addition to the 
previous base station identifier. Preferably, the previous base station identifier BS ID 
has a length of 48 tits such that it can be included in the ranging request message 
RNG/REQ. 

[72] The target base station 22 that has received the previous base station identifier BS 

ID included in the ranging request message RNG/REQ requests the previous base 
station 21 corresponding to the identifier to send information about the motile 
subscriber station and to execute handover (S210). Then, the previous base station 21 
provides information about the motile subscriber station, which is required for 
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handover for ceaseless service, to the target base station 22 (S220). 

[73] The target base station 22 transmits a ranging response message to the mobile 

subscriber station 10 in order to carry out the ranging process with the mobile 
subscriber station (S230). When the ranging process is ccmpleted between the mobile 
subscriber station 10 and the target base station 22, the nx)bile subscriber station 10 re- 
enters the network through registration and authentication (S240). Subsequently, the 
target base station 22 provides data buffered by the previous base station 21 to the 
moble subscriber station (S250). 

[74] In the case where the mobile subscriber station is in the drop state, the target base 

station 22 executes handover and receives the mobile subscriber station information 
from the previous base station 21. If there is data buffered during the sleep mode 
operation, the target base station 22 provides the data to the mobile subscriber station 
right after handover. 

[75] In a conventional wireless portable Internet system such as IEEE 802.16, the 

previous base station identifier is provided before the initial ranging message is 
transmitted such that handover delay time is minimized even in the drop state. 

[76] FIG. 13 is a signal flow chart showing a handover method according to another 

erriDdiment of the present invention. 

[77] Referring to FIG. 13, the mobile subscriber station 10 that attempt to re-enter the 

network through the target base station 22 executes the ranging process with the target 
base station 22. In this entodiment, the mobile subscriber station 10 transmits the 

- ranging request message RNG7REQ including the previous"base station 

ID and a string obtained by encoding the message to the target base station 22 (S300). 
The string is generated by encoding a part of the message using an authentication key 
. . provided by the pre vipus base station 21. 

[78] The target base station 22 that has received the previous base station identifier BS 

ID included in the ranging request message RNG/REQ requests the previous base 
station 21 corresponding to the received identifier to send the mobile subscriber station 
information to execute handover (S3 10). Here, the target base station 22 transmits the 
ranging request message together with the encoded string to the previous base station 
21. Then, the previous base station 21 encodes the message using the authentication 
key thereof and ccmpares the encoded result with the transmitted encoded string to 
carry out authentication (S320). If the encoded result is identical to the encoded string, 
the previous base station 21 detemdnes that a valid nobile subscriber station requests 
handover. When the encoded result is not identical to the encoded string, the previous 
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base station 21 deteraunes the request from the target base station 22 to be inap- 
propriate. 

[79] When the authentication is successful in the step S3 10, the previous base station 21 

provides the information about the moUle subscriber station 10, required for executing 
handover, to the target base station 22 (S340). Here, the previous base station 21 can 
transmit the authentication key inforafiation in addition to the mobile subscriber station 
information to the target base station 22. 

[80] The target base station 22 transmits the ranging response message to the mobile 

subscriber station (S350). If the authentication fails (S360), the previous base station 
21 notifies the target base station 22 that the authentication fails (S370). and a session 
between the mobile subscriber station 10 and the target base station 22 is cancelled 
(S380). When the session is cancelled, the mobile subscriber station 10 should set up 
wireless connection with the target base station 22 through an initial wireless 
connection. 

[81] When the authentication of the previous base station and (he ranging process are 

finished in the step S350, the mobile subscriber station 10 re-enters the network 
through registration and authentication (S390). Subsequently, the target base station 22 
provides data buffered by the previous base station 21 to the mo,bile subscriber station 
(S400). 

[82] According to the aforementioned entodiment of the present invention, it is 

possible to prevent a user fron unintentionally executing handover in case of network 
re-entry. - ■ - - 

[83] While this invention has been described in connection with what is presently 

considered to be the most practical and preferred entodiment, it is to be understood 
that the invention is not limited to the disclosed entodiments, but, on the contrary, is 
intended to cover various modifications and equivalent arrangements included within 
the spirit and scope of the appended claims. 

[84] According to the present invention, the target base station executes handover 

through re-entry into a network even when the mobile subscriber station is in the drop 
state. Accordingly, a service session is maintained to provide ceaseless mDbile service. 
Furthermore, the present invention provides information about the previous serving 
base station using an initial message RNG/REQ transmitted to the target base station 
such that information about the mobile subscriber station is exchanged between the 
previous base station and the target base station through a backbone network while a 
process that does not need the mobile subscriber station information is carried out. Ac- 
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cordingly, handover delay time generated in the drop situation can be minimized. 
[85] Moreover, the present invention performs the handover process proposed by DEEE 

802. 16 with only a simple correction of the process such that handover to the target 
base station can be executed in the drop state. Thus, additional cost required when the 
handover method of the present invention is applied to the conventional process can be 
reduced. Furthermore, the present invention can prevent unintentional handover that 
attempts to use the motile subscriber station information stored in the previous base 
station. 
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Claims 

A handover method in a wireless portable Internet system, comprising: 

a) a mobQe subscriber station detemuning whether a drop state is generated; 

b) the nx)tile subscriber station selecting a target base station from adjacent base 
stations when the nx>bile subscriber station determines that the drop state is 
generated; 

c) the motile subscriber station including an identifier of a previous base station 
in an initial message and transmitting the initial message to the target base 
station; and 

d) the molile subscriber station carrying out re-entry into a network through the 
target base station. 

A handover method in a wireless portable Internet system, ccmprising: 

a) a molile subscriber station determining whether a drop state is generated; 

b) the mohle subscriber station selecting a target base station from adjacent base 
stations wheii the mobile subscriber station detemiines that, the drop state is 
generated; 

c) the motile subscriber station including an identifier of a previous base station 
in an initial message and transmitting the initial message to the target base 
station; and 

d) the motile subscriber station carrying out re-entry into a network through the 
target base station, 

wherein the a) comprises 

receiving the base station identifier from an adjacent base station, 
canparing the received identifier with the identifier of a serving base station, and 
determining that the mahile subscriber station is in the drop state when the 
identifier of the adjacent base station is not identical to the identifier of the 
serving base station. 

A handover method in a wireless portable Internet system, comprising: 

a) a motile subscriber station determining whether a drop state is generated; 

b) the motile subscriber station selecting a target base station fran adjacent base 
stations when the motile subscriber station determines that the drop state is 
generated; 

c) the motile subscriber station including an identifier of a previous base station 
in an initial message and transmitting the initial message to the target base 
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Station; and 

d) the nx>hile subscriber station carrying out re-entry into a network through the 
target base station, 
wherein the a) comprises 

transmitting a handover request message to a serving base station, 

waiting for a handover response message for the handover request message; 

determining whether the handover response message arrives at the mobile 

subscriber station within a predetermined critical time, 

searching for an identifier of a base station currently caitnanicating with the 

mobile subscriber station and canparing the searched identifier with the 

identifier of the previous base station when the handover response message does 

not arrive at the mobile subscriber station within the predetermined critical time, 

and 

determining that the mobile subscriber station is in the drop state when the 

searched identifier is not identical to the identifier of the previous base station. 
[4] The handover method as claimed in claim 3, wherein the handover request 

message is a HO/REQ message, which is a MAC message prescribed by IEEE 

802.16, and the handover response message is a HO/RSP message, which is a 

MAC message prescribed by IEEE 802.16. 
[5] The handover method as claimed in claim 1, wherein the initial message is a 

ranging request message, an RNG/REQ message, which is a MAC message 
" prescribed by IEEE 802:16: 
[6] The handover method as claimed in claim 2, wherein the initial message is a 

ranging request message, an EiNG/REQ message, which is a MAC message 

prescribed by IEEE 802.16. 
[7] The handover method as claimed in claim 3, wherein the initial message is a 

ranging request message, an RNG/REQ niessage, which is a MAC message 

prescribed by IEEE 802.16. 
[8] The handover method as claimed in claim 1, wherein the c) includes the 

identifier of the previous base station and a MAC address of the mobile 

subscriber station in the initial message and transnits the initial message. 
[9] A handover method in a wireless portable Internet system, comprising: 

a) a mobile subscriber station requesting a target base station to execute ranging; 

b) the motile subscriber station including an identifier of a previous base station 
in a ranging request MAC message and transnutting the ranging request MAC 
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message to the target base station; 

c) the target base station requesting the previous base station to execute handover 
of the motile subscriber station based on the identifier of the previous base 
station; 

d) the previous base station transmitting information about, the mobile subscriber 
station to the target base station for handover; and 

e) the motile subscriber station re-entering a network through the target base 
station. 

[10] The handover method as claimed in claim 9, further comprising the target base 

station transmitting data Ixiffered in the previous base station to the motile 
. subscriber station re-entering the network. 

[11] The handover method as claimed in claim 9, wherein the ranging request 

message further includes a MAC address of the motile subscriber station. 

[12] The handover method as claimed in claim 9, wherein the length of the identifier 

of the previous base station is 48 tits. 

[13] A handover method in a wireless portable Internet system, comprising: 

a) a motile subscriber station requesting a target base station to execute ranging; 

b) the motile subscriber station including an identifier of a previous base station 
and a string generated by encoding a ranging request MAC message in the 
ranging request MAC message and transmitting the ranging request MAC 
message to the target base station; 

c) the target base station requesting the previous base station to execute handover 
of the motile subscriber station based on the identifier of the previous base 

. station;. 

d) the previous base station authenticating the MAC message using the encoded 
string: 

e) the previous base station transmitting information about the motile subscriber 
station to the target base station for handover when the authentication is 
successful; and 

f) the motile subscriber station re-entering a network through the target base 
station. 

[14] The handover method as claimed in claim 13, wherein the d) encodes the 

received MAC message using an authentication key, canpares the encoded 
result with the encoded string, and authenticates the MAC message when the 
encoded result is identical to the encoded string. 

h 
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[15] The handover method as claimed in claim 14. wherein the information alx)ut the 

mobile subscriber station includes the authentication key. 
[16] A handover method in a wireless portable Internet system, canprising: 

a) a mobile subscriber station determining whether a drop state is generated; 

b) the mobile subscriber station selecting a target base station fnm adjacent base 
stations when the mobile subscriber station determines that the drop state is 
generated; 

c) the mobile subscriber station including the identifier of a previous base station 
• - and a string generated by encoding an initial message in the initial message and 

transmitting the initial message to the target base station; and 

d) the mobile subscriber station cairying out re-entry into a network through the 
target base station. 

[ 17] The handover method as claimed in 16, wherein the string is generated by 

encoding the initial message using an authentication key of the previous base 
station. 

[18] The handover method as claimed in claim 17, wherein the a) canprises: 

receiving the base station identifier fron an adjacent base station; 
comparing the received identifier with the identifier of a serving base station; 
and 

determining that the motile subscriber station is in the drop state when the 
identifier of the adjacent base station is not identical to the identifier of the 

~ "serving base stationr ~ " 

[19] The handover method as claimed in claim 17, wherein the a) ccmprises: 

trahsnutting a handover request message to a serving base station; 
waiting for a handover response message for the handover request message; 
determining whether the handover response message arrives at the motile 
subscriber station within a predetermined critical time; and 
determining that the mobile s]^scriber station is in the drop state when the 
handover response message does not arrive at the mobile subscriber station 
within the predetermined critical time. 
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